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- EIEBEHESHEE
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Eye patterns are the common
result of clock-triggering in
Equivalent time sampling:
vectors are not drawn since
adjacent samples can jump
from logical 1 to 0 frequently

voltage —

3
®

Clock

el
ﬁ ﬁ@/\ | Precén\variable delay/\
AR

A clock trigger can be user-
supplied or recovered from
the data to trigger the
equivalent time sampler

. When a clock signal is used to trigger the equivalent—time 8300 scope the
sampled DATA signals generally create EVE PATTERNS (between clock triggers the

sampled DATA could be either a logical I or 0)

I T Tektron/ix
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KA fid A B3l (fikH 82A04B BAR HARE fid < £ 3l /> 22 100€ s)
REAT R R AT B s £ sl o0 A
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KA—F. FRPFEKAT80. 850, 1310, 1550nm

L, Qumt4EAR, K £ N1310. 1550nm

LR 62. bumGET EAE, WK 2 N780. 850nm
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Optical standard

0C-3/STM-1 155 Mbls
0C-12/STM-4 622 Mbls
FC1063 1.0625 Gbls
ENET1250 1.250 Gbls
FC2125 2.125 Gbls
0C48//STM48, GBE, INF2500 g:ggg ggg
FEC2.666 2.666 Gbls
|0GBASE-X4, FC3188 g:igg ggg
FC4250 4.250 Gbls
INF5000 5.000 Gb/s
OBSAI6144 6.144 Gbls
CPRI7373 7.373 Gbls

FC8500*8, OC-192/STM-64, 8GFC, 10GBASE-W, 10GBASE-R, 40GBASE-R4, 100GBASE-R10, 10GFC, FEC10.66,

FEC10.71, FEC11.10, FC11317

8.500, 9.95,10.31,
10.51,10.66,10.71,11.1, 11.3 Gb/s
ORR Filters plus Unfiltered
bandwidth path (typically 12 GHz)

100GBase-LR4, 100GBase-ER4
Infiniband EDR (LW)

4 x 25.781 Gbl/s

100GBase-LR4 + FEC, 100GBase-ER4 + FEC

4 x 27.739 Gb/s

40GBase-FR 41.25 Gbl/s

OC-768 /| STM-256, VSR-2000 39.813 Gh/s
OTU3 (OC-768 + G.709 FEC), 43.018 Gb/s
VSR-2000 , 4x10G LAN-PHY (OTU3) 44.50 Gb/s
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ffiFTektronix DSA8300FEFZ AliAT 4 M3 2

S LY}
- HR B
- BshiR
- MR
« CFEGThER (AOP)

6 EE (BR)
eI ) B (OMA)
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AJ DAYK Z DUTHE AN R 38, Hi%
CRUELA 45 2% NDUTHE 2K 1/ 1667 [k i &
Vi

v
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.~ W e ( » R E: \
; g e = /
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orrem ey l =
Uy C)
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Tx + -4-1_ th + + Rcv
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e hn 1 FICDREE
FESR CDRAIABR 71 55 NData BT B E H R

rate/1667
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Data Jitter In T e T
F= B3 miut almimtuidinl Il ’,‘5:‘

3.125 Gb/s PRBS-7
with 40% Ul §j
varying frequency

0dB
Clock Jitter Out
recovered clock  -5dB 1
output from
80A07
-10dB - PLL tracks data closely,
jitter on clock output
similar to data input
-15dB RS
PLL not able to track
as effectively. Jitter seen
is attentuated compared
-20dB to the input
-25dB PLL hardly able to track
data input jitterat all. =
Output clock is stable signal.
-30 dB , , ,
10 kHz 100 kHz 1 MHz 10 MHz
13 | 2012/12/14 TR T
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FEMA /DN Bl i KOS, DUTHIJE TR SR B
DIBRER (e b R AR, REBUEAR G, K2 EmEmtt, Mkmas R
AR, e RHORIE SR FE 2 HEIEE TESH, mAERE &

[0

An older module originally Tektronix 80C12

designed for OC-192
S . (signal at —11.3dBm OMA)
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I JthE OV E RIS YRR s B K

MR PR i, 75 2248 A Optical Reference Receiver Y625 #2Ul4s
(O/E + Filter), 185 B L&, I8 J544th Order Bessel-Thomson
JEPR AL UE, Ol SOV E SR, S E YR 2% A e B R AR T R A

0.75%%
b FR R G321 B 14th Order Bessel-Thosom i R 5% i 45ima 4 - ;
I 10GbE

- Dot — R 0 2 14 6 g 10
- \‘-:"-.‘ ~
- AN

= 7 NN N

g _ AR

AN N

: Y F— RS, B —FNELRER
_, A
N \

Frequency
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KA—F. FRPFEKAT80. 850, 1310, 1550nm

L, Qumt4EAR, K £ N1310. 1550nm

LR 62. bumGET EAE, WK 2 N780. 850nm
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I JGIEAE P TERES E: OMASER

ZAR IFIZ 4RO
TDIZ PRSI, RN 0.
YeIhZEHH :dBm = 101og (Power (mW) /1 (mW) )

OMA:Optical Modulation Amplitude
AR IAE 00T R 2
OMA=P1-P0O
AN E SR

\

4 Optical power

_ PO

O MA=2 Paverage * P1
—+1

PO

P1+ PO
Paverage: 2

ER:Extinction Ratio, JHYGEL

ER :ﬂ,dB =1OIogloE
PO PO

17 | 2012/12/14 R0 iR MRS Tektron/ix



YeiEEF R RE S % OMASER

18 | 2012/12/14

Io 1611 Waveforms I Tekonix || %]

ISampIe __I TllglExtemalDuect _I_IIU oy %EI
;I 8 o e N N ™ [

i C1 39 B5pW/div

| WfrnDB1 (Main c1|

él‘)ﬂﬁs

Iﬁi'-.mplltude

0C12 eyc: ER calc Iatc smq MEAN hlgh[low :

o Maskl O
o Mask2 0

: ; , : X X | Mask3 0
I ZE R TR v
3 : E 3 : | #fms 610

‘ ic1ExtR 32.21
|21 ExelB 15,0808
|

‘ 10:18 AM 4/14/01 A

|230 Opsidi _]j |21 843n ] I

| |39's5uwx__|j|121 ouw . lmc-,.n Ql QI

PG I R
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TMVARHEXTTE LA (ER)

4 TH 6 (BR)

TH G L ) EE B

SN Y O B ORS BE AT AT B MR R 3R

Z=5EDSA8300 2 i v G LUl FE ) fE 4k 77 2 —"ER Calibrated”

PRAETH YE LI E A0t “ER Calibrated”yH 6 bl & 45 R L
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THIGHER E X

» ER (Extinction Ratio) NIEHLBRESSIZH: “17 W HIFIEETRAAEZH “0"I i1
JeTh AR L.

- EOGHRE L 20% 0 A7 B I LT B8

P1 5 ;
ER=—-,dB=10log,,— S
PO by

- ER WIELTR 51T “0"I H-P AT - RIAXHEA R 2 5m (CAR0LE 5 4 Rk HA R IGH)
= ARINIOHLP AR e/l 25 AR 2 W PR 52 i ¥ D' B PR s R
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PRERRYE FRE 1V G EE IR BEFEbm DARA DR I 288 ) ELIE M BT AR IR — ST ) 5 A 1 ik
T A UL A IV SR Dy L 2

S A2 AEVE R MR AT HAth 2% Ji D]t 5 0l EE ) 5 ) 2

- NRITCHAE, B RGAH AR B &

- RAFRNEE VR RE Al DASGE IR I, 225 B AR PR REAT ot B i) S s I & 10t H

= V6 BN A 1 B EL R MR i ) — JGE LR, N SRR 2

- Rtk B A R AR AL A — SO S TR R R4k
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TG LR AT A TS

ER ] PLUE A 2 DR 9 ORI F T~ 4 v B

R Th 3BT AR B AE TS 2

TEER/NT-5dBJE Y R IRAE SRR, 2 1 A

IMETEH I

WERER AT 1580218, XTI gesmdEH /N

= That's why standards don’t ask for 20 dB of ER

Z g

Penalty [dB]

O FRLP N W M O ON O O O

BER Penalty caused be ER

b\
N
\
. et
5 10

5 20 25
ER
[dB]

HER > 15dBH % BERMIZEIEE /s

= And, that is why the precision of ER measurements is not critical

beyond ER > 15 dB
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I BRI ERE . B EREE (Dark Cal)

EHWME M IRESFEHHE KRN ERIRZE,
— KIE YO IG H T HE PR E AT T A M I S AR R SO IR B 45 R
@ 1"’ 200uW

Bhg “0"H~F TuW
(ER = 28.6-to-1 or 14.56 dB).

- PR AEA R IR A 2uW R E R, B4
R “17HSF 202uW
W “O"HT; 9uW
(ER = 22.4-to-1 or 13.51 dB).
22%F 24, (B -1.05 dB EH))

* (B2 AR /N BT EE B 3, B/ B A7 g F P AR T Bk MEE o )
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TIRVRZE R R o't L R R A AR iR R

b
\l«l

ABYBTAR 75 AN [ A0 B A7 AE 1 22
> e e
> KHikE (near DC; finite settling time “dribble—up”)
- BEREIR
—  RFEAR A AT N
- A/DIHEZME R H
- RN B R . JEU AR AU OC 5] NTRFE AN R 3, JUIHAE M B

ToiF A i I PR TV B

IXIVRZE TS — FRLAT AR B

FERELS R 7 A T A BB (A5 AR — SR PR EAT 1
DUT ¥ —SERp A7 Al REB LI SRR 22
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I IR T F e wER A R HTH G EE I E

A RTE R SR R R ZE RIE IR R T
I L TR RS B VE G EU R YR B AR 7
E L) SRR AES FE I S H A7 TN

BiE “ER Calibrated” JUXI0iHe s hE i ik 5 52
(FIB R B TH I 5 )

HE [F e B2 pAt 2 op s AT mT 3 52 PR e A

|Meas1 L‘ I |

i
C1 100 .0p Adiv None

ImeDE C5 WA

. | WmDBC1 A|

B Source lFIaginnl HiLov  Crossing %
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A IETH 't EE AN 20 A R D' b I (B 70 AT EEB-DML (EL 421
ot EE D

DML at 10.7Gb/s

1

B Raw ER O Corrected ER

16
14

I
o O N

No. of units

(0)]

o N b

DML Module with ER of >10 dB.
“ER Calibrated”
measurement
distribution
11.8—12.0dB
Typical ER measurement distribution
9:2to11:2dB
< |
—
8.6 9 94 98 10.2 106 11 114 11.8 12.2

ER (dB)
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I TH 't EERHE Je RS — il B 2

Sl P s A8 ¥ o6 EE AT B A IR

2 1IER Calibrated LB E ER[IL: +/- 0.6 % (-0.25dB / +0.27dB at 10 dB )

dB ER repetability dB ER repeatability deviation
25
20 =
M i e
s | am | ® I
= a = o —
pjp L pjp = t I T T
= w =7 =
iy 10 Il 5 4 6 8 10 12 —m—15
B |
| g

[6)] B w N = o [l N w B~ (6]
N ]

0 ..................................
2 4 6 8 10 12 14 16
center ER (dB) center ER (dB)
HARH HARH
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EIAT

TH 't EERZHE e B RARS — RS S5

b Py e — AT USRS e T AR 1) 9 ' EE A

2231 ER CalibratedZa A& S nl LLEE]: +/- 1.2 % (-0.49dB /+0. 56dB at 10 dB)

dB ER absolute accuracy dB ER absolute deviation
25 5
4
dr
20 .. 3
E |2 -
/ E?ﬁ \g: 2 /
g 1 mF S 1
e — = /
M / = *E 0 : , :
Yo % g - 6 8 10 4214 16
o
/ m ng: -2
5 L
/ -3
-4
O ..................................
2 4 6 8 10 12 14 16 -5
center ER (dB) center ER (dB)
HARE HARME
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No. of unlts

You manufacture modules with ER >5.4 dB and <6dB.

/ /

TOSA at 10.7Gb/s (low ER)

1K B AVCSEL
CEERELEBEE")

in a TOSA
(“RRETRIER")

\

-

50 52 54 56 58 60 62 64 66 68

ER (dB)

-

— L

With the
DSA8300 “ER
Calibrated”
everyone has

this!
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Measurement Challenges - Instrumentation Jitter

* Instrumentation jitter has two major components - random jitter and
deterministic jitter.
- Random jitter - when characterizing high performance devices, having the

lowest possible instrumentation jitter is critical. Shown below is the
amount of instrumentation jitter that would consume 5% of the user’ s
jitter budget at the various standard data rates.

Standard Bit Rate (Gb/s Unit Interval 5% @BER=10"12

16G Fibre Channel 14. 025 71 psec 250 fsec
PCle4. 0 16.0 63 psec 225 fsec
100GBASE-R4 25. 781 39 psec 140 fsec
SONET OTU-4 27.975 36 psec 129 fsec
(CEI-28G-SR)
40GBASE-FR 41. 25 24 psec 86 fsec

- Deterministic Jitter - while there are many sources of deterministic

jitter, a common source is data dependent jitter which is a strong
function of the connection from the DUT to the instrumentation system.
Minimizing this interconnect reduces the total instrumentation jitter.

'Feklnongx



Ultra low jitter floor — Clock signal acquired with

82A04B

File Edit View Setup Utilities Applications Help Triggered Tektronix  _ | X|
|;| |;| |Z| |;5§g| |E| |E| |Rum‘8t0p ]_')| Trig |Clock/PrescaIe '| Mode |Eye '| lPSync..|
lpuise_~||Timing || = ||~ ) 'fIF | UAF | 0 N O[O0 )i and ) (A LA LB

- —f R Y e L=

A A A A ..... A [PhaseRef(C?_CB)] A

A A A A S . A [Characterize Pass l . A

- =1
glﬂ_, ~ 1 Freq A :

M|  1029723GHZ

: : : : : : 2 PkPk A
: : : : : =] 75.13454fs :

=1 0.00my

| ~| 2000mvdiv B oov 8|/ -]

000ps/div.- B = 29.99ns 8l :/[&] ss1rmom/2012

« Phase Ref

»10.3125 GHz
=13V

 Data Input:
=650 mV

* Jitter:
=75 fsec
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Ultra low jitter floor — Clock signal acquired with
82A04B

File Edit View Setup Utilities Applications Help Triggered Tektronix _ | X|
& &) ) ] [P (Runistopy) Trig [Free Run v| AcgMode [Sample ~| » Phase Ref

=25.78 GHz
=430 mV

 Data Input:
=215 mV
- Jitter:
=83 fsec

5240mY 5 : : -
mi| ~| 1000mv/div B 0o M|~ | 20.0000ps/div 2008ans @[ &])| 1203 Pmos5/2012
‘:‘»H PhaseRef (C?_CB)H Measurement l ‘ Iy ‘
lCharacterize Pass l 1 Freq Al 3 RMSJ oA =
Mi|  2578150GHzZ|| S| 82.74091fs
2 PkPk A
i 428.7079mV/|
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DSA8300 Digital Serial Analyzer
DSA8300 Optical Module Portfolio

Multi-mode, Broad Wavelength (750 — 1650 nm) Modules
Supports rates to 2.7 Gb/s, high sensitivity, optional
80C07B )
integrated clock recovery
80C08D 71 Supports all of the 8/10 Gb/s applications, high sensitivity,
LiEL optional integrated clock recovery, optional Integrated CR
80C128 Supports rates from 155 Mb/s - 11.3 Gb/s, high sensitivity -
data pick—off for external CRU e.g. CR125A
20C14 Supports rates from 8.5 Gb/s - 14.063 Gb/s, high sensitivity -
data pick—off for external CRU e.g. CR17bHA

Single—mode, Long Wavelength (1100 — 1650nm) Modules
Optical bandwidth to 30GHz, supports 10G bits up tol4G+ standards,
80C11B . .
—optional integrated CR
New
Optical bandwidth to 80GHz, supports all 40 and 100 Gb/s (4 x 25
30C10C Gb/s) standards, optional CR trigger pickoff for e.g. CR286A CRU,
| optional high sensitivity photo—receiver for use with external
New equipment (e.g. for optical BER testing with BERTScope)

| 30 July 2012, v. 0.06 85W-27809-5 Tektron/ix



80C10C Options F1, F2, and F3
Industry Leading, Versatility, Value, and Performance

NEW

80C10C

* Up to 80 GHz Optical bandwidth
* Industry’s best noise performance @ 25G, 40G and beyond
* Best signal fidelity, better mask margin and first pass yields

¢ Versatility: 80C10C, Option F1

* The ONLY single module solution to 100GbE (4x25), OC768, G.709 FEC,
OTU3, OTU4 (27.952 Gb/s), and 40GbE in a single module

¢ Value: 80C10C Focus Solutions:

* Option F2 — 100GbE (4x25) ONLY compliance test solution
¢ Performance: 80C10C, Option F3

* 40 GbE compliance test

* 80 GHz Optical bandwidth, industry’s leading

4 Connectivity options for a complete calibrate system solution

* Option CRTP — Clock Recovery Trigger Pickoff provides Data and Data_ outputs for
connectivity to CRU and / or BERTScope (high optical amplitude required for
BERTScope)

* Option HSPR — High-Sensitivity Photo Receiver provides independent optical input
and electrical outputs that can be used with CRU and / or BERTScope or other
equipment

Tektron/ix



80C10C, Option F1, F2, and F3 Configurations
Next Generation Of Optical Test

Versatility Value Performance
Tektronix Tektronix Tektronix
Optical Bandwidth / Integrated ORR 80C10B 80C10B 80C10C
Opt. F11 Opt. F21 Opt. F3!
- Max. bandwidth 70 GHz 55 GHz 80 GHz
- Selectable bandwidths - 65 & 30 GHz
40Gbs G.709 FEC Telecomm
- 43.02 GHz & 44.5 GHz v - v
40GbE Datacom
-41.25 GHz ‘/ = ‘/
OC768 40 GHz Telecom
- 39.8 GHz \/ = \/
100GbE-4X FEC Datacom
-27.7 GHz ‘/ ‘/ B
100GbE-4X Datacom
-25.8 GHz ‘/ ‘/ B
Clock Recovery Trigger Pickoff, Option CRTP2 Available Available Available
High-Sensitivity Photo Receiver, Option HSPR? Available Available Available

1 customer must select one from Options F1, F2, or F3

2 Option CRTP and HSPR are mutually exclusive...both cannot be ordered in the same 80C10C module.

Tektron/ix



Reference Receiver Repeatability — 39. 8Gbps

80C10 Heterodyne Frequency Responses OC768 RR setting

1 :
O V "\\ I
L L T !
i e I
-3 Q\\< )
A NS . - q
o 6 . \\\ \\\ \\\\
= 7 test unit #1 N; ‘\\\\ \\j\ \\\
-3 test unit #2 . ~ N
5 .8 . test unit #3 ;; AN NN _ \
Pe test unit #4 = \\\ \\\ h
< -9 test unit #5 o AN \\ —
> -10 test unit #6 2 N\ RN —
o test unit #7 < \ \ AN g
= -11 test unit #8 = \ N |
o test unit #9 & \\ $ \
— -12 +— test unit #10 : N . Y ;
13 1 test unit #11 ! \ N, .
test unit #12 I \\\ I
-14 test unit #13
test unit #14 ! \
-15 — upper tolerance I \
-16 | - - - ideal nominal . \N
lower tolerance !
17 — previous upper tol. :
18 previous lower tol. .
-19 I N
0 10 20 30 40 50 60

Frequency (GHz)
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Superior 40 Gbps Reference Receiver Performance

Traditional ITU Filtering Methodology

f ™
O/E rolloff Filter(s) rolloff Sampler rolloff
(slight in frequency (dominant in frequency (slight in frequency
window of interest) window of interest; near window of interest)
Bessel-Thompson shape)
I —
dB dB dB
Freq — Freq —= Freq —m

\ RF Switch \ RF Switch

RF Switch o Filter #1 -0 RF Switch
O — —0

ﬂ@y oE »lo— AP =y PR oy o MU
» i

NRZ Data O —{ Sampler
Optical Signal 0
Input \
50-ohm reverse termination Electrical strobe used to —_—
resistor needed to absorb turn on sampling diodes is
reflections from relays and much faster than frequency -
filters window of interest, hence
sampler rolloff is mostly
negligible in defining total
system response
5\ v,
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Superior 40 Gbps Reference Receiver Performance

Tektronix Proprietary Filterless Design

Iy ™
O/E rolloft Sampler rolloff
(slight in frequency (dominant in frequency
window of interest) window of interest near

Bessel-Thompson shape)

Filters and relays not necessary
dB for Reference Receivers within dB
the adjustment range of the
sampler; straight coax with
minimal rolloff used

Freq —= Freq —»

Fib
@) O/E I Sampler

MRZ Data
Optical Signal
Input \
Reverse termination can Electrical strobe used to
be =50-chms or eliminated turn on sampling diodes is
slowed down such that windew
of sampler OM time approaches
impulse response of target
Reference Receiver response
“, s
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New 80C10C Optical Module
Unmatched Sensitivity for 100G (4 x 25G) Applications

3.5 dBm, 1310nm, 27.95 Gb/s, 9um SMF

¢ 11000 Wavelomns — RAcas 1000 of 1000 o | X
élalf-rnlolm-@]mml wok =] agleemniDect w][00v B | o | ke
[ = [rron =] anfane] ] | | o | ] < e | | | B = I

Phaschteh(C7_C0)

New
Tektronix
80C10C

1 T
878000088

.E_.I [ ouw. g v seomew BES] M QI Ql | cooooes B {20 ‘!:jm 137 PM BNR202
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40Gb/s NRZ Eye Diagram(testing at customer side)

1000 W aveform:  [HAcgs 1000 of 1000 Tekironix JJ

§|5§| Fo | Run/Stop | Ao Mode |Sample ﬂ Trig|E:-:ternaI Direct ﬂ |EI.III'u' Jj JJ J

|F'u|se J|.ﬁ.mplltudeJ J‘LI‘L|I'LI'LI'I| ,H,|J'L|'|_|J'LI'L|'LI'II

Charactetize Pazs |

C1 271 1w i
1WimDE C1 o

1RMS) C1  TEuf
924 5519f=

2PPJi T IZad
£ 7E0000ps

kazk1 0O
kazk2 0
2 Mask3 0
Tatal 0
i #Yfrnz 999

4 000psAdiv

C1 | |27 11w B (363w B |Ma|n 'CR (ﬂ |4DDDDDszj|2EID‘IEn EjJ 514 PM 941742009
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80C14 Optical Module
16GFC Single/Multi—-mode Solution

80C14 Optical Module

Standards Supported

Performance Specifications Standard Data Rate
Single and multi-mode 9, 50, 62.5um core 8 GFC (o0ld) 8.500 Gb/s
Supported wavelengths 700 - 1650 nm 0C192/STM64 9.953 Gb/s
Maximum Optical 10GBase—W 9.953 Gb/s
Bandwidth 14 GHz
andwidt 10GBase-R 10. 31 Gb/s
Optical Reference All 10 Gb/s standards + 40GBase—LR4 9.953 Gb/s
Receivers 8 and 16 GFC 10G EPON 9.953 Gb/s
N 19 dBm at 850nm 100GBase—SR10 10. 31 Gb/s
CASTEIVILY (-15 dBm at 1310 nm) 10GFC 10. 51 Gb/s
G. 975 FEC 10. 66 Gb/s
Buffered electrical data
pick—-off to support Recommended Tektronix G. 709 FEC 10. 71 Gb/s
external clock recovery | CR175A or CR286A 10GBE FEC 11.10 Gb/s
instrument 10 GFC FEC 11. 317Gb/s
12.5 Gb/s FEC 12.50 Gb/s
16 GFC 14. 025 Gb/s
Infiniband FDR 14. 063 Gb/s

'Heklrongx:



New 80CXX Optical Module
Unmatched Sensitivity for 16G FibreChannel

-11dBm, 850nm, 14.025Gb/s, 50um MMF

New Tektronix 80C14 Alternative Solution
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Mask Test Results

« Tektronix mask has better margin: 33% vs.

80C14 Has More Mask

17%

The power level is above the minimum allowed by the 16GFC standard.
power level would lead to a decrease in mask margin difference.

Margin

A significantly higher
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Mask test

= Speed was measured w/o the “Remote Desktop” resp. “VNC” ;

what is shown in the video on the left is 1 to 2 s slower than measured value (shown on the caption) due to VNC,
presumably this problem is due to old CPU and new product would not exhibit this slow—down.

The video on the
right doesn’ t exhibit noticeable slow—down.

Tek oscilloscope: the Samples counted are really the whole screen; to achieve true IMS in the mask area the
acquisition was set to an increased value of 1.54 MS

Done: 1MSamples in 32 s Done: 1MSsamplesin 11.7 s
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80C12B Optical Module

Tributary and 10G Rate, Single/Multi-mode Solution

- 80C12B

- Performance Specifications
* Single and multi-mode (9, 50, 62.5um core)
* Supported wavelengths (700 - 1650 nm)
* Maximum optical bandwidth - 12 GHz

* Optical Reference Receivers - All 125 Mb/s
through 11.3 Gb/s standards

* Buffered electrical data pick—off to support
external clock recovery

» Recommended clock recovery, Tektronix CR175A or
CR125A

- 80C12B Module with available ER—Calibrated
for accurate repeatable ER measurements
* Accuracy: *1.2% (-0.76 dB /+0.92 dB at 12dB)

* Repeatability: *£0.6% (-0.39 dB / +0.42 dB at
12 dB)

Three configuration strategies available:
1. Any 4 Trib. rate filters, options FO through F12
2. All 10 G rates only (8.5 Gb/s to 11.3 Gb/s filters only),
Opt. 10G only
3. Select any 3 Trib rate filters, plus 10GP (10G rates)

| 30 July 2012, v. 0.06 85W-27809-5

Filter
opt. Rate(s) Supported
Fo Unfiltered 12 GHz bandwidth and 8.500
ORR filter
F1 155.52 Mb/s Optical Reference Receiver (ORR)
Filter
F2 622 Mb/s ORR Filter
F3 1.0625 Gb/s ORR Filter
F4 1.250 Gb/s ORR Filter
F5 2.125 Gb/s ORR Filter
F6 2.488, 2.500 Gb/s ORR Filter
F7 2.666 Gb/s ORR Filter
F8 3.125, 3.188 Gb/s ORR Filters
F9 4.250 Gbh/s ORR Filter
F10 5.000 Gb/s ORR Filter
F11 6.144 Gb/s ORR Filter
F12 7.373 Gb/s ORR Filter
8.500, 9.95, 10.31, 10.51, 10.66, 10.71,
10G 11.1, 11.3 Gb/s ORR Filters plus Unfiltered
full bandwidth path (typically 12 GHz)
8.500, 9.95, 10.31, 10.51, 10.66, 10.71,
11.1, 11.3 Gb/s ORR Filters plus Unfiltered
10GP full bandwidth path (typically 12 GHz) —

specify 3 additional filter options (F1-F12) to
be included.

Tektron/ix




10GbE tol00GbE Optical Compliance Testing
DSA8300 ALL-IN-ONE Solution

liies  Applications  Help |232 Wavelaims Tekironz: | %

Setwp U
TE| <2 | Run/Stop | AcqMode |Sample Trig|Estemal Direct

File Edt Wiew
& B £
344

Tektronix DSA8300 All-In-One System
+ 80C12B Optical Module (155 Mb/s to 11.3 Gb/s)
+ 80C10C-F1 Optical Module (25.7 Gb/s to 44.5 Gb/s) i N % 2
The Only ALL-IN-ONE Solution with: S
= All major ORRs from 155 Mb/s thru 44.5Gb/s R | B
= Highest repeatability & best sensitivity
= SMF and MMF support to 12G
=  Up to 3x throughput over alternative
= 425 fs pvs Native jitter
= 100 fs gy jitter when equipped with 82A04B
= Tektronix CR to 28.6 Gb/s, third party to 44.5 Gb/s
= Integrated clock recovery trigger pickoff
= Calibrated Extinction-Ratio (ER) Measurements?

ap it e i 4
ol (sl [Fesl 58]
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DSA8300 Digital Serial Analyzer
TDR and Electrical Module Portfolio

« TDR / Electrical Modules

-\ =
- o - 2 =
s = —
& ﬂoléo
S ~
N

. TDR System TDR System
Electrical . . . .
Vertical . Incident Rise Reflected Rise
TDR Channels ) Bandwidth ; .
Modules Resolution Time Time
(10%-90%) (10%-90%)
80E04 2 16 bits 20 GHz 23 ps 28 ps
80E08 2 16 bits 30 GHz 18 ps 20 ps
80E10 2 16 bits 50 GHz 12 ps 15 ps

e Electrical Module

Electrical Channels Verticgl Bandwidth Risetime Monolithic or
Modules Resolution (10%-90%) Remote
80E01 1 16 bits 50 GHz 7 ps Monolithic
80E03 2 16 bits 20 GHz 17.5 ps Monolithic
80E06 1 16 bits 70+ GHz 5 ps Monolithic
80E07 2 16 bits 30 GHz 11.7 ps Remote (2 meter)
80E09 2 16 bits 60 GHz 5.8 ps Remote (2 meter)
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BERT Portfolio Lineup

I

,[:? @,*g;@ﬁ@@“.@

-

fosg-
. 7 = e
BERTScope (BSA) Clock Recovery (CR) Pre-Emphasis (DPP) BitAlyzer
* Main product + Used with BERTs & * Add-onto + Basic BERT &
« BERT & Scope Scopes BERTScope Scope
+ Serial & Communications* Jitter measurement Generator to model

Standards specific
signal pre-emphasis
requirements.

New Product Launch

@ 286G @ 286G A 125G d 1.5G/1.6G
A 266 o 175G

o 175G o 125G

d 125G

49 856G
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What is a BERTScope?

A Combination BERT and Scope for Computer Bus and Communications Serial Data Applications

1 | Pattern Generator (with optional Stress) A Typ|Ca| Receiver Test Setup

sends bits, e.g. a PRBS pattern IU_U

From Stressed
Pattern Generator

' 4
C |

To Error Detector Device Under Test

f_\_ m (DUT)

9 Bits come back from DUT to Error Detector
and compared to expected pattern for Bit

3 BER measurements Error Ratio (BER) measurement.
also used for scope-like

analysis

loopback

aooonno
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1. Stressed Receiver Tolerance Testing

Start Testing Quickly

[ Penx [ ooooiz  (ANEANENEN

DETECTOR RESULTS
837,430,471,808

1. Recall stressed eye configuration
2. Apply stressed eye signal to DUT's receiver
3. DUT loops received bits back to BERTScope Error Detector
4. BERTScope counts any errors

From
Stressed
Pattern
Generator

>

G

To Error
Detector

loopback

=
=
=
=
=
[= &
= .

Device
Under Test
(DUT)

Tektron/ix*



2. Creating the Stressed Signal
Dynamical ly change Data Rate, Stress, Pattern

_
2.5 Gb/s
PRBS-7
D&

‘ Gen; PRBS-7 2,500,01 Mbit/s | Det: PRES-7 2,5

Gery: PRES-7 2,500.01 Muit/s Det: PRES-7 2,900.01

| Pan 00:00:13 |||||||||
" Center
e \ »>p | w7ps | Lld g I woker)
— =

| Gen: PRBS-7 2,500,01 Mbit{s ‘ Det: PRBS-7 2,500.01 Mbitfs

% BER: 0.00E+00 i
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New Product Description

= BERTScope BSA286C

- BSA286C - High performance BERTScope, &
offers unique performance and jitter 5%
specifications required by the emerging :
and diverse high speed (100Gbps) COMMS
market.

- Key features:

- 1-28. 6Gbps spec’ d performance, with non—calibrated performance to 29G.

- Sub 300fSec Rj Tx noise floor, essential and a unique differentiator for the
performance COMMS market. This puts the BSA into one of the lowest jitter
BERT’ s in the market.

- New MFG Calibration process to guarantee low jitter PG properties and better
unit to unit consistency.

!

T

o i
|

- The only system on the market with continuous (no hole) coverage from 1Gbps to
29. 0Gbps.

- Unmatched versatility and ease of use.

- Optional full rate error detection (28GED) without the use of external de-mux
systems.

- Support for 32G Fibre Channel, 802.3ba (100GE) and ITU-709 standards

= Tektronix is now offering a new category of low intrinsic jitter
capabilities and versatile debug and measurement capabilities

56 'Iiﬂk]]1)l!§)f



Electrical Signal Properties at 28G

Data Source: CH1 Data Rate: 28 Ghps Filter: False
95C: Off Pattern: 127 bits Channel: False Dl - a7 e -
Phase Reference; 7 GHz Sample Count; 5270 k Equalizer; None VL. S _0pJusBit |
Jitter (Decision Threshold: -7.73mV ) Noise (Sampling Phase: 0 Ul ) I N
Random Jitter Random Noise
RJ (RMS) = 199,01 fs RN (RMS) = 48mV
RI(h) (RMS) = 160.06fs RN(v) (RMS) = 4%8mV
RI(v) (RMS) = 1186 RN(h) (RMS) = 10830W
Deterministic Jitter Deterministic Noise Tekironjx B 22421 P
L =)0k oh = LL3m 3y 0GBASE-CR4 and 10GBASE-CR10
D) = 3-17PSF DON o = 15562m! Interference Tolerance
DCD = 198.771s DDN(level 1 = 144.05m Pa1'a111ete¥s
DDPWS = 113ps DON(evel 0) = Jm | e e
arget =
P] - 144' 94 FS PN - 4' 53 mv Masanmmm fitted insertion loss coefficients ay =215 dB~GHz
PIt) = 91.0fs PY) = 453 m=on | Bt
PIv) = 107.46fs PN(h) XA e p— 0.113 Ul
Total Jitter @ BER Total Noise @ BER | 2eplisd RI® (min peak-to-peak) 0.13 Ul
T(1E1) = 5.92ps N (1E-12) = 203m) | AeehedDCD (minpeskotopedy 0.035 U
Eye Opering (1E-12) = 29.79ps Eye Opening (1E-12) = 63489m | e e |57 ay
Eye Amplitude = 90527 m!
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10/100G TX/RX optical testing Solutions

| October 2012

Tektronix has answers for 100G

DSA8300 Sampling Oscilloscope
>80GHz Bandwidth
<100 fsec jitter noise
Pass/Fail at high throughput
BUJ-Based Jitter Analysis

BSA286C Bit Error Rate Tester
28.6 Gb/sec Data Rate
Low intrinsic jitter
Stressed, calibrated PRBS31 patterns
Error location & Jitter Analysis

OM4000 Coherent Lightwave Analyzer
DP-QPSK Analysis
Constellation Mapping to BER
Works with RT or ET Scopes
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